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IMMOBILIZED PROTEIN, ITS PRODUCTION AND DENATURING 
TREATMENT OF IMMOBILIZED PROTEIN 



Abstract: 

Abstract of JP20001 19300 

PROBLEM TO BE SOLVED: To produce the subject protein capable of carrying 
out the complete reversion of the denaturation due to immobilization at one site 
of the carboxyl terminal and through a main chain by immobilizing the protein 
through the carboxyl group at the carboxyl terminal thereof. SOLUTION: This 
protein is represented by the formula NH2-R1-CO-NH-R2-CO-NH-Y (R1 and R2 
are each an amino acid sequence; and Y is an immobilizing carrier) and 
immobilized on the immobilizing carrier at one site of the carboxyl terminal of a 
protein main chain. The protein is produced by binding a protein represented by 
the formula NH2-R1-COOH to the peptide represented by formula I (X is OH, an 
amino acid or an amino acid sequence), cyanating SH of the resultant fusion 
protein represented by formula II and subsequently reacting a cyano-containing 
protein represented by formula III with the immobilizing carrier represented by the 
formula NH2-Y. The fusion protein represented by formula II is prepared by 
binding, e.g. a gene encoding the protein represented by the formula 
NH2-R1-COOH to a gene encoding the peptide sequence represented by 
formula I, preparing a gene encoding the protein represented by formula II and 
then expressing the resultant gene in a host organism. 
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(54) wmo&m} mn&tmsw. ®mmm&^2Kz*&Rv®mtm&n(o&&!imii& 



(57) im: 

immzfe-sth z t izx <9%&m®%.K?h%\M% 
mmmzi ( 2 ) NH r R r cooHt«^ 

hS&mz* H&5U3) NH 2 -R 2 -CO-NH-CH 

(CH 2 -SH) -co-XTm^iih^r^V^^^: 

X, -W&t (4 ) NH 2 -Ri-CONH-R 2 -CO-NH- 

ch (ch 2 -sh) -co-xx-mti&m&g&'gztt 

(5) NH r R,-CONH-R 2 -CO-NH-CH 

(ch 2 -scn) -co-xx'&zti&^r 

mm*. (6) NH 2 -YT'?|£ixi>@£{[« 

iZftmZitX, -flfcft ( 1 ) NH 2 -R!-CO-NH-R 2 - 

co-NH-YxikZtimfeftmmz±f&z-£& . 

U X(iOHX(ifi««07 5yB8t L<(i7SyBSE?"l 
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NH 2 -R,-CO-NH-R 2 -CO-NH-Y (1) 

vmtitm^im&n. c^+. R,atrti,u:ffa&> 

NH 2 -R 2 -CO-NH-CH (CH 2 - 
NH 2 -R!-CONH-R 2 -CO-NH 
NH 2 -R,-CONH-R 2 -CO-NH 

■c&sfui'rvssrwtsfiafr*. -at* ( 6 ) 

NH 2 -Y (6) 

-m: ( i ) 

NH 2 -R r CO-NH-R 2 -CO-NH-Y (1) 
«f, Ri&t/R 2 f2fiS^T$/l!ie?iJ£flU XJiOH 

xtiff *<or syKtL<iirs y mim zmi. y a 
nmm3] -man) 

NH 2 -R,-CO-NH-R 2 -CO-NH-Yi (7) 

mco^wmum. c^+. Riarm t iiflaw>75 
swam* i . y, j4«ffifefrTt:*jv^TSj&&fflje 

® 1 1 h mm. 3 £iam<9H£ftge«<9£«i# 
a. 

[000 1] 



[0002] 

fia«t-rswffl**i«*4>it-rv^. Mill n=r* 

[0003] wmnmfeMza, smzffifc-tz r 5 
mnmmnKm&zn m tx . ^tta^t-fb^wt 

NH 2 -R 2 -CO-NH-CH (CH 



imm2i hr*(2) 

NH 2 -R!-C00H (2) 
SH)-C0-X (3) 
-CH (CH 2 -SH) -CO-X (4) 
-CH (CH 2 -SCN) -CO-X (5) 

h. ztz. yV>«£«t, 7$yg£«iK#-ti>. ; 

mmh®fe<ffi.m. mmrs/wimmzmft 
izt. tt:. wmwzammnTssmmwist 

[0004 3 

mx'K^±mitLxm^t^mw^th ztm 

[0005] 

(*W1 0-45798) . 

[0006] i/r/yXf^ VBS£4>U:75K8r& 

(i) NH 2 -R-CO-NH-CH (CH 2 -SCN) -C 
O-X + NH 2 -B-> NH 2 -R-C0-NH-B 

[*k RttfiE««7SyKKW. X(i. OHkL<li 
ffi»07 S / & t> I < li7 s y HBH . B (if£t<D-fb-& 

x-mtiz. *wmh\*. ioRKtfcu 
mmt ix#??>®Mmmmmz>zbiz£<o . a 

[0007] L^L^A^. ga«<4. HRt^t 
NH r R-CO-NH-CH ( C H 2 -S H ) -C OOH 

[00 08]gaWt±, H&5U2) 
NH 2 -R!-COOH (2) 

, R , liffiS<7)7 S / iSEN £ ] T'«7 i b 

«a«fc, HRsC ( 3 ) 
2 -SH)-CO-X (3) 
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[*K R 2 ttffiPJtf)7$yKKaL Xtt. OHi L< 
ttttKWT S yKt L< {47 5 yWEHMW-] T*3 

NH 2 -R,-CO-NH-R 2 -CO-NH 
Ri&t>'R 2 iiffiS^TSySiE?l Xti, OH 

NHj-Rj-CO-NH-Rj-CO-NH 

Ri%.VR 2 teitm<r)7$smim. oh 
1 1 < affiScor s y Kt, L<{iTs y warn**? ] 
^3*i*5yrys£#*&saitfc*K»u f'Jfflts 

(c&v *Jtega»e>fWL x r y ftt$ i VHgftRK* 1 

NH 2 -R 2 -CO-NH-CH (CH 2 -S 
[*+, R»tiffiB*>7$y»E0L Xfct OHt> L< 
(iffiSOT 5 /Kt l <(47 5 yKffifll T«S 

NH 2 -R,-CO-NH-R r CO-NH- 

[*+, RiWRiiiffiS^TS/gffi^J, Xti. OH 
t L< (iffiltf>7 S y Kt, L < (47 5 y Sffi?i|£3H-] 

N H 2 -Ri-C O-N H-R 2 -CO-NH- 

R^tfRjiittiiwrsyKS^. xti. oh 
t L < (4ffii.<D7 5 y 68 1 1 < (47 s y iitfdf-lt-f ] 
■c*$*i*^7ya*wt4«a*fc:«g»L. £*i*- 

IR* (6) 
NH 2 -Y (6) 

ftfittfcfftBS-tiri^fcfcJ; 0, HR* ( 1 ) 
NH 2 -R r CO-NH-R 2 -CO-NH-Y (1) 

*3tfi£&tfHR* ( 1 ) T*S*i4HJ£flSa*fcl** 
[00 10] 

(2) rNH 2 -R,-cooHj x-^tiimemnm 

feitWtiMZlt, ZtlZ-WliU (4 ) rNH 2 -R,-CO 
-NH-R r CO-NH-CH ( C H 2 -S H ) -C O-X j X' 

(4. ^hVS>hf&^mt D N A^aSrffl^Tff 3 £ #T 

ID 1 *. HR* (2) T*S*l*«a«3-H't ' 
*3H5^*tf-*W < 3 > rNH 2 -R 2 -CO-NH-CH 
(CH 2 -SH) -CO-Xj T'^£ftl>^Tf-Kie?iJ£=? 

- H-tsae? *is^f * £ t fcj 0 , hr* ( 4 ) f 
^$ni>i^ge«^rj-Kti.jifEi L ^^L, £*i 

%ZftWr?h £ t «. . £?>J: 3 &Ui£gaSI(4& 

mmimm-ti z t iz* 9 , s*rc<Mi»fli-c«>a* 

fBR-C&4£fc*>£>» HR* (4) T^S*l4M^ga 
[00 1 1] HR* (4) HR* (5) r N H 2 - 



fis^rf- K*«a^Lfc«aK, bp*>hr* < 4 ) 

CH (CH 2 -SH) -CO-X (4) 
T«i3ft.Stt^fiB«r£ft*U £Oli£gS|fiDSH 

s&^ryft^&cttcio, -jR* (5) 

CH (CH 2 -SCN) -CO-X (5) 

[0009] SP^, ##3»i, HS* ( 2 ) 
NH 2 -R,-COOH (2) 
[*+, Rittffl»57SyiSSWt*r]T«f£i: 
tft'S SSBWOBB&ffcfcfr 3 0 , HR* ( 3 ) 
H)-CO-X (3) 

ti&^n-vm&itig&m. ep*>-*r* (4) 

CH (CH 2 -SH) -CO-X (4) 

mkl/T Jtet&Ztlzky) . HR* (5) 
CH (CH 2 -SCN) -CO-X (5) 
R r CO-NH-R 2 -CO-NH-CH (CH 2 -SCN) - 

co-xjA^ti, k^i^yftRKi, ^ry 

ItSSteffl ^Tff 3 Z t tfX'Z 6 . 

[0012] ^yflMi: lt(4. 2--Vu- 

5HH^7y£,6.#B£ (2-n i t r o-t-th i oc 
yanobennzoic acid (NTCB)) 

(Y. Degani, A.. Ptchornik, 
Biochemistry. 13, 1-11 (197 

4) iztm) ttcit. i-vry-4-^yf-^rsyh'' 

U ^-^Afh^^^DlioSl (l-cyano-4- 
dimethylaminopyridinium t 
etrafluoro borate (CDAP) 
tfflO**3S6* t «flfC**. NTCBiSitXCDAPtt 
TOT<0i<7)£*O££fflV>S£fc#T'#S. NTCBJ 
fflV^i^T y-fWi, p H 7-9tf>|SK9&¥J: <ff 3 £ t 
* ? X- •# . S.'ymm.t h tt-b oS*#tt<0 4 1 2 n m 
COlfiftg^iffijD (^T«btf^=l 3, 6 00 M-»c 
m-n-CBUGmiWK&ZbtfTSl. 4fc. SH« 

co>-ry-(t.(i*i»; ( j . wo o d & catsipo 

olas, J. B i o 1 . Chem. 233, 2 
88 7 ( 1 963) ) IZtfflnUmiZfciXhftoZt 

wjraewt&vvrtiiiyjaT**. 

[00 13]*W«ICJB^*1*HIW(6) r NH 2 - 

yj -c^$ni»si^bfflf*fc tr(i. -^rsyg^rw 

<^£77Hy^t'-x. jeawji^a^Hf**^* 
i.«iit^co^wB^, a«<oti*j&ffiffl'ri£fc* t 

"CSS. -»7$yg£#-fl.Tfj!!K<Dfflfl£fc LT(±. 01 

itf75y-fe^a7T>f y m&%> : ULttfrimx-M. 

56) - AF-7 = yh3vHKWp«:TOS0Ht 



!(4) 

B0E) EAU-tyra-XABm/U'Jy-tym 
-X4 B : T7y^A7r^i/rtM) . 

i$yX 2 0 NH (ffii8.£:<-yy#-vwvfATlR 

rsyasr^r-rs^ft (Mitf, 3-7$yyntvu 
x. m%mtocowmx^mtfmmm%^z m 

[0 0 14] HK5U5) r NH 2 -R 1 -CO-NH-R 2 - 
CO-NH-CH (CH 2 -SCN) -CO-Xj X'^tll 

. s/ry-(k$nfcii*aaitt, hr*(6) tnh,- 
yj x^nm^.itimcoRmi. arvwjfcfrT 

(PH8-10) C, mWLX''ffoZttfX'%&. Z<7>K 
mcD^Z&VWjmit. (5) r NH 2 -Ri-CO- 

NH-R 2 -CO-NH-CH (CH 2 -SCN) -CO-Xj 

x-^zti?>m££&ncDxiz£-oxttztLZ. xti 
Tti, o h h t < tiffis^r 5 y m *> t < tir $ y sie 

izm*-mt&&x'izmfr$>®vimzm&. xt 

hhtf. xb lx : sxt4 yzm^zzbttx-zz^z 
tit, i'TJVcnmwtfX'ttiiUZ.b. wh-w&i 

(4 ) HKS ( 5 ) cOKJ&O&Wa^ft^i: 
frW&bfrX'bh . Xb LT^Tf-KSrfflV^it t>^r 

ire****. -*w ( 4 ) T*s*i*»^aaK»fl« 
weanirc^fiasT'ft*. ^mommmxu. xbi 
xry-ytm^x^&tf. x rtmtftfmifit m $ 

ftftv^fctiHHaT'&S. 

[0015] BJ&ffcRJCfcfr mmb IXtt, HRsC 

( 5 ) •c^Sfi6>-ryfl:UfeiK^fiaflt* t »»«»jK 
■c, ioph *aaET* mmx'htimm^mx'h 
h. uymmmm. izmmmmtcb'cDmwMmm. ■ 

Harare* 4. RiSiaKtt, sia-ciS^RjESMs#»<5> 

3atwe*«» itc^mxmxhtOii mm* <m^i 

ZbtfX'Zh. 

[0016] *w$reflin* i^ry y^f^f yaw-M- 

(ii) NH 2 -R-CO-NH-CH (CH 2 -SCN)-CO 
-X + H 2 0^ NH 2 -R-COOH + ITC-C 
O-X 

[*t». RJ2ffit<D7$yiSitf'L Xli, OHt,L<(i 

ffiScoT5yigtt<(iT5yigs?ij, iTC{±2-r 
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(iii) NH 2 -R-CO-NH-CH (CH 2 -SCN)-C 
0-X-» NH 2 -R-CO-NH-CH (=CH 2 ) -CO- 
X + SCN 

R«Affi&?)7$ySffi?iJ. XJi. OH^L<(i 

m<r)7 s yg?t l < i*7 i y«s?ii*at ] #jB£ o 
t tc j: Da'jR««ti^JR m<zb m-t h . «o 

H£«i?{2, ( 1 ) rNH 2 -R,-CO-N 

H-R 2 -CO-NH-Yj [sW, R,&tfR,ttffittf>7 

mbttm&%cD*)\s#*i'm!®tf7 $ mm\R 2 
mtx, -mx®mmMztei!?z> . r <o j: ? c 
^wcm-aa^f Miwii . mmmmtmxim 

ffrfZZbtfX'Z?, *»fltJ: OlitfcTi&SSiifc 
[0017] ;*>J: 0 CLTft^ilfcH^gatt^f 

wib ixn. mmzA>\,#*is*m i --mtzvx'&i-£ 
va&&XH&mztL&. mm. a^tsa«t lx 

* t *>, ^ttS'JSrJP/. 5 £ t K «t 0 -flBEtt t U4 

[0018] ga»±. r 5 yss* s -^7c(c^*>'o-cis 

*utffl»*. mm<oT$mmbWJ£t>K mm^<x 
mm. ^mmmhnmmmz^xmh 
tcc^h. ftor, **wtsa«i, *to«at*fr 
(flp*>, as, ph, t&mm. &mie>Gm%b') 

mmmn&mzmtb . t, tcoKixiij©^]Ri»^ 
sfe^-c**. i<ott»4. ga«^tt^sttt^$ 

fc-eao. ii«»}R+-cfiaK*woadiBfc:{i. ge 

ai»i:#^^tlS„ gaS^^tfflSf^ffl-tS^ffT 

[0019] aa«Hjg^bsrifefc«a t . s 
s^b§ix^ga^i5i±«±si ^zmmtz t * J -c-# ^ 
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xh<9, nmm^ixnmztnx^^mm^ 

&zm^xftwiztim%.-tmmit. -m^m^. 
tx^&Zitxt. Ttmm&mz-tbt. m&zht 
commmm&zt. mh, im.^£*smvfix'% 

mm^mnmnzmmt itz$iftcD-*mmw%. 

^m^^mwrntiLZixx^iztz^L. m 
mm<»m&<nmim 3 m 4 ^ztm^mcn^ s- m 
muz. 

[0020] ^mcosmm^itmmmmxh 
a**^^t Yummmmn^mmm (as-dh 

[00 2 1] 

♦mtwicavvcii, -wc (2) tKS-rssa*t 

L/C, AS-DHFR£fflW&. 
[0022] AS-DHF RCOT 5 /iS£?IJS*ffi?IJ# 

^ : i c*-*-. 

[00 2 3]3|5i»im^m AS-DHFR£- 
Wii ( 4 ) ?«$ft*Bfltei«S0W-Sfc*>fc:, -IRS 

( 3 ) tSS'tSlE^fc LX G 1 y-G 1 y-G 1 y-G 
1 y-Cy s-A 1 a£ffln. AS-DHFROl 5 9# 

^tHnStlfiKcB* ( AS-G4 C AfcB&-f) Sritg 

[00 24] HR5C (4) (CRltSAS-G4CAcO 
T 5 y iK^SSyj*^ : 2 fc^t. 

[0 0 2 5] AS-G4CAC0f^(i, AS-DH FRO 
itfK^SrfflV^TJtg^I^WtffoTt. -rCJC, AS- 
DHF ROiMs? ATOflT* & ( M . Iwakur 
a, B. E. Jones, J. Luo, & 
C. R. Matthews, J. B i o c h e m i 
stry, 1 17, 4 8 0-488 (1 995) CIB 
«) . 

[0026] imm^commi&mmm ■. 3 jc* 

[00 2 7] AS-DHFR^jtfEW r pTZ DH F 
R 2 0 j tm^hKtzryX^ KJofiJWMtflTO* 



(M. Iwakura, B. E. Jones, 
J. Luo, & C. R. Matthews, 
J. Biochemistry, 117, 480-4 
8 8 (1 995) icCS) . 

[0028] znmttunzmz, 2*«or5^v- 

DNA, 5' — GGGGATCCTC TTGACAA 
TTA GTTAACTATT TGTTATAATG 
TATTC — 3 ' 4) Mf 5'-GG 

GGATCCCT TATGCACAGC CACCG 
CCACC ACGACGCTCG AGGATTTC 
G-3' 5) Zm^hZkiZX*). pTZ 

DHFR2 0££§ffifct.T, PCRft|=J:0«fi1-4i 

tdzxv. as-g4c ktmx* h mmm 
muz. 

[0029] ma&rr*xsB&i*wmi ■ 
?. 

[0030] mmLX®t>tlt:DNAZfflmmBam 
H I t'Wi B a m H I T'W Uc 9 n-xy/^? 
?- P UC 1 9iffr£L f»&ftfc*fi**;i7 , 5*5 K 
**B«lc»At4iktJ:9. AS-G4CA£±JI 

[0031 ] :^IIJr. 3 U 7 ?-<Vt$W ( 1 5 g 
O&JS. 15g(0^#XdfX. 2 4gObUrhy. 3 
0mgO7yt^yy:hh!J^A£-£X/eM£) T, 3 

7jrc-%*s#u ssfttii o gnmwzwz. zv> 
mfo<mm®Mffl.i<z, x v ^7•^7^ i/vwssm.. 

7<-M'DEAEh3A , -;^U7h^77'(-«« 

mmtn-tztK.x*). ^ztxmmmmi. 

$}100mg<7)&>-%AS-G4CAi>mbtltz. AS- 
G4CA«gfifmg(±. AS-DHFRW280 nm 
tf>#?i&7l»3 1 1 0 0M-»cm-»£ffiWC, 28 0 
nmCO^ytJS.X'Om^.Uz. 

[0032] C gftffl 2 ] WSftM if t H o3iggjl7c8 
A S-G4 C AOifi^iJ^ 1 1 6 4#@tf0T 5 JWX'fohi' 

xt-a ysa^v-ry-ftti. smMcox^uyxrsy 

4D« (EDTA) lMMJ*«««»fflL 
P H7. 4, 4>T\ AS-G4CA (»0. 0 3 2m 
M ) C05fo4 ( 0 . 1 6mM) «2-^hn-5-f^ 
7/£,f.#IS (NTCB) £Jn;t, 3ffi"C4lSffilRJSS 

4 1 2 nmOiamotiin (*?l»*ffi»= 13,60 

oM-'cra*')K, \mMJtmzisX7-4 vmktf*/ 

T/itZtitzZt tfmfrtbhtitz . 
[0033] x 7 7 -fLRJE^^ <o 0*KliEO N T C B S. 
lXf-3}--hn^&#i!<0^*ti. t7rf»^XG50 
(tiyA.*MX : <f>2 5X 1 50mm) Srffl^fc 
yil^atiOffofc. JStatLTJi, 5mMcoxf- 
U> : JT$.>4%m (EDTA) Sr-^-tfl OmMhUX 
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WML PH 7. 4tfflV>fc. 
[00 34] C£fcW3] ^7/ft3ftfcfie»3lI£ 
ft 

fl^t^ff y*>>ry-fb$iifcAS-G4CA 

( AS-G4 cyanoCAtt>«) 1 5m g (8. 
3X1 0" 7 mo 1 e s ) fflWt, 5ml cOTS/HrA' 

**>1 0" 6 mo 1 e sNH 2 /m 1 *f)V) bfB&l. MM 

T2 4 mBUBZ&i. sft+tcjutsax* 2 8 0 n 

mnyfcm.fr Uz b Z h 1 1 . 8 m g 
&&thZkfrh. m^K^zm^tzkS-GAcy 
anoCA^2 0%jWffifrffc3;»Vtlr*$£ fc 

[0035] *&*lfcH£ftBW*$?Afc|Sfc, -jg 

4 iomMy 
viaaflsa. pH7. o-e^ttHtL*:. c^cdhfr 

<93teb&lfi**J'C*S.XVhl'dHr-h ( MTX ) 
( 0 . IraM) £31 LSSfb LfcfiaftfcSteStffc 

1*. 1 mokc 1 **tfi Qmmywmm. PH 

7. 0T^M*RWK8i^LfcMTX*ijfe^aiL. *<0 
f&. 4M<O(fflB^T->'*>1»ataW-ii:lcJ:0, us 

-ftse«^tt$*. Mte-LfeMTxtsHBs-e-. 

LfcMTXfcEIJRL. EMXMTXtfAfcafigLfc ( MT 
XO#?«3fcfl8R : 2 2 1 0 0 M-» c nr' ) . -fcog 
1. 7X 1 0" 7 mo 1 e sc7)DHFR*<H^ft$ix 

t n & ; k s nfc . c . mmmm* com 
[0036] ciown ) ajg^tawosttfflsg 

[00 37] -JgJt4>HJgft»« (ftO . 2ml)** 

aurc&AU mmmzRit^ih^. *jyj*frbffi& 
msum** %mj£&(?>-7v-*Mzm*. 340 
nm<7)®K&$:mMmz*:-?-i-z>zbiz£mmtt 

lOmM 'JyK^U^AJlffi^. P H7. 0 
0. ImM NADPH 
0. 0 5mM y'hKDfg 
14mM 2-X)VJ]7h^? ;-)V 
[ 0 0 3 8 3 : Jh VammMmnEJ&i* 
^'bKnltK + NADPH - xh^th'oUK 
+ NADP* 

[0039] £OKJS(CfF3 £M0)m&l£. 3 4 0 n m 

n®.yt&<oM'j>?mM-?& z t h ( wxfflk<Mt 

=?mjm.<nm. (Ae 340 = l 180 0M-icm-i) . 
[0040] |»«tt£ft*«£»BW-4fc*>fc. S« 



&ft¥ (%conversion) Sr^T^J: 0 lZ%M 
L, fflifcU:. 

[0041]%conversion=100x {A 
(1)-A(2)>/ <A(1)-A(3)} 
ZZX\ A(l)tt, S£flM«?A«ROI»«, KJS 
IBWftt* 7 o~fe/H=3|& , M£ L/C 3 4 0 n m<7» 

A(2)(i. m%mm*yj>zm\ mm* 

A(3)li, Kf£«£*5I»DP*£»L 
T . 83IKJS&£&7 LlZEUMkm Uz t S CO 3 4 0 n 

[0042] 1 5«T\ -ScOElS-fbeS (ttO . 5m 
g ) <9@£ft6£*S£ffl^*:WO, %conversi 

onttOSOMcffttS'FLTV**. 
[0043] lml/min feLhoaBSTBKW^a 
«Ftt tffgtf) <o fife . PSt?>£«<§ ZMfctZ fc*> 
fc. £*lglftetiKgM;. 1 5£T'<0%c o n v e r s i 
onffi#8 0%£>i^85aBfcfK 2ml/min^ 

[0044] f>*-?'<XV>&%t:%tt,ZitmffimzW 
Z 1 1 «k 0 . ttNH 2 (ZijrtlSftdW fcflfc . EP 
m.*±M^hZt\Zk*), »4 0K*-Ci±. % 
conversio n&)±Mfr^.htltzfr . ZiW± 
fcilK^Wifc. 6 0K4Tli*Wai3Wb6<Jl6ft 
ftfritztf. $ fefcffl«Sr±tf S t JB«t% c o n v e 
r s i o ntt«9«ibWB£ 0. 7 5J£T'<i, S^HHI 

Lfcft. a«*THTv^< t . 7 5«*»<5>6 0*<0fflt 
iljft^:%c o n v e r s i o nffi<0±#*^4>il, 
t*3 OS^T'Jit^ W3(i'|a|gJS^fi*^L^'. -f-*l 
J: OiaKSrTW* fc . »^fc«^-L. 1 5JBtCl±, iJS 
WJSB$(15S)<0 %conversiong^< 

fttuKMzmio^tz. zn&%ii. m%itwmtf6 
ornfr h7 5&<Dmizmz&immz?kofiK &k£tc 
izm-tb%mz*comm (auo ^ftt^vstt^^-t^ 

SgtfOEia) **LTi^. 

[0045] cibKwn»*«wi 

H^LLTV^^AS-DHFR ( 1 5mM) 1 
5, 20 s 25, 30, 35, 40, 45, 50, 5 
5. 60, 65. 70.7 5, 80, 8 
3 04HWM!HLfc«fc,.OBEfc:JM»L. 
*fflgL, »lL^v^StthJ:b«L. «ffvStt* 
IK/t. MliDiMi: LT, 1 OmM'J 
( P H7. 0) &DHFR!M3£Cate»*flJVifcfc-* 
^SShS^Stt^M^^Wia 3 tc^LT v>§ . v^o' 
fLW%&T't> . 7 OJgtXkcommtzX OHSftLT^ 
^r^AS-DHFRti, ^t^oatt^^iffifiWtife 
ofc„ 

[0046] CHtl0l5D SSftPfg^- h^l^-y 
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9m [0047] 

±Mmmm3x^htzfflfcivmz*7Mzm>tzt imtnmi *mx-i±. s&nttfrxzi'imn 

*-b?U-7X'l 00, 1 05, 1 1 0, 1 1 tl)lX*i'm*ftLXimizm%it-?hZtt>K'%h. 

5 , m 1 2 ojK<7)&?srt 5^hwh Lfctt, Mate xmmmitmm^xmzti&mfcimmt. 

B*ISL BI«ftS*«Jlfl**n-CV^ . UT , [0048] 

tit:. 

mm^-. i 

mm<?>%2 : 159 

mm 

Met- 1 1 e-Ser-Leu- 1 1 e-Al a-Al a-Leu-Al a-Val -Asp-Arg- Val -Ile-Gly- 
15 10 15 

Met-G 1 u-Asn-Al a-Met-Pro-Trp-Asn-Leu-Pro-Al a-Asp-Leu-Al a-Trp- 

20 25 30 

Phe-Lys-Arg-Asn-Thr-Leu-Asn-Lys-Pro-Va 1 -1 1 e-Met-G 1 y-Arg-Hi s- 

35 40 45 

Thr-Trp-Glu-Ser-I le-Gly-Arg-Pro-Leu-Pro-Gly-Arg-Lys-Asn-I le- 

^50 55 60 

I le-Leu-Ser-Ser-Gln-Pro-Gly-Thr-Asp-Asp-Arg-Val-Thr-Trp-Val - 

65 70 75 

Lys-Ser- Val -Asp-G) u-Ala-I 1 e-Ala-Al a-Al a-G 1 y-Asp-Val -Pro-Gl u- 

80 85 90 

1 1 e-Met- Val -1 1 e-Gl y-G 1 y-Gl y-Arg-Va 1-Ty r-G 1 u-Gl n-Phe-Leu-Pro- 

95 100 105 

Lys-Al a-G 1 n-Lys-Leu-Tyr-Leu-Thr-H i s- 1 1 e-Asp-Al a-G 1 u-Va 1-Glu- 

110 115 120 

Gly-Asp-Thr-Hi s-Phe-Pro-Asp-Tyr-Gl u-Pro-Asp-Asp-Trp-Gl u-Ser- 

125 130 135 

Val -Phe-Ser-G 1 u-Phe-H i s-Asp-Al a-Asp-Al a-G 1 n-Asn-Ser-H i s-Ser- 

140 145 150- 

Tyr-Ser-Phe-Gl u-I 1 e-Leu-Gl u-Arg-Arg 

155 159 

[0049] 

Kfl#f- : 2 
SE?iJ<7)*$ : 165 

b^a~J- : mm®. 
IE?'] 

Met-Ile-Ser-Leu-Ile-Ala-Ala-Leu-Ala-Val-Asp-Arg-Val-I le-Gly- 
1 5 10 15 

Met-Gl u-Asn-Ala-Met-Pro-Trp-Asn-Leu-Pro-Ala-Asp-Leu-Al a-Trp- 
20 25 30 
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[00 50] 



[00 5 1] 



[0052] 



Phe-Lys-Arg-Asn-Thr-Leu-Asn-Lys-Pro-Val -I le-Met-Gly-Arg-His- 

35 40 45 

Thr-Trp-Glu-Ser-I le-Gly-Arg-Pro-Leu-Pro-Gly-Arg-Lys-Asn-I le- 

50 55 60 

I le-Leu-Ser-Ser-Gl n-Pro-Gl y-Thr-Asp-Asp-Arg-Va 1 -Thr-Trp-Va 1 - 

65 70 75 

Lys-Ser-Val-Asp-Glu-Ala-Ile-Ala-Ala^Ala-Gly~Asp-Val-Pro-Glu- 

80 85 90 

I le-Met-Val-I le-Gly-Gly-Gly-Arg-Val-Tyr-Glu-Gln-Phe-Leu-Pro- 

95 100 105 - 

Lys-Al a-G 1 n-Lys-Leu-Tyr-Leu-Thr-Hi s- 1 1 e-Asp-Al a-G 1 u-Va 1-G1 u- 

110 115 120 

G 1 y-Asp-Thr-H i s-Phe-Pro-Asp-Tyr-G 1 u-Pro-Asp- Asp~Trp-G 1 u-Ser- 

125 130 135 

Va 1 -Phe-Ser-G 1 u-Phe-H i s-Asp- Al a-Asp- Al a-G 1 n-Asn-Ser-H i s-Ser- 

140 145 150 

Tyr-Ser-Phe-G 1 u- 1 1 e-Leu-Gl u-Arg-Arg-G 1 y-G 1 y-Gl y-G 1 y-Cy s-Al a 

155 160 165 

mm^- : 3 

: 554 

E>ncom : mm 

RPlCOmm : cDNA to mRNA 
E*J 

TTGACAATTA GTTAACTATT TGTTATAATG TATTCATGAG CTTAACTAAC TAATCCGGAA 60 

AAGGAGGAAC TTCCATGATC AGTCTGATTG CGGCGCTAGC GGTAGATCGC GTTATCGGCA 120 

TGGAAAACGC CATGCCATGG AACCTGCCTG CCGATCTCGC CTGGTTTAAA CGCAACACCT 180 

TAAATAAACC CGTGATTATG GGGCGCCATA CCTGGGAATC AATCGGTAGG CCTTTGCCCG 240 

GCCGCAAAAA TATTATCCTC AGCAGTCAAC CCGGGACCGA TGATCGGGTT ACCTGGGTTA 300 

AATCGGTCGA CGAAGCCATC GCGGCCGCAG GTGACGTACC AGAAATCATG GTGATTGGCG 360 

GCGGACGCGT TTATGAACAG TTCTTGCCAA AAGCGCAAAA GCTTTATCTG ACGCATATCG 420 

ATGCAGAAGT GGAAGGCGAC ACCCATTTTC CGGATTACGA GCCGGATGAC TGGGAATCGG 480 

TATTCAGCGA ATTCCACGAT GCTGATGCGC AGAACTCGCA TAGCTATTCG TTCGAAATCC 540 

TCGAGCGTCG TTAA 554 

mmm : 4 
mmo&z : 45 
nimm mm 

hsKoS/-: Etttt 

GGGGATCCTC TTGACAATTA GTTAACTATT TGTTATAATG TATTC 45 

unm : 5 

mmcD&Z : 50 

m\<rm\ mm 
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GGGGATCCCT TATGCACAGC CACCGCCACC AC G 
AC GCTCG AGG ATTTCG 50 

[00533 

EMS* : 6 
mnco^ : 650 

ie?iJ^fflH : cDNA to mRNA . 

CGGGATCCTC TTGACAATTA GTTAACTATT TGTTATAATG TATTCATGAG CTTAACTAAC 60 

TAATCCGGAA AAGGAGGAAC TTCCATGATC AGTCTGATTG CGGCGCTAGC GGTAGATCGC 120 

GTTATCGGCA TGGAAAACGC CATGCCATGG AACCTGCCTG CCGATCTCGC CTGGTTTAAA 240 

CGCAACACCT TAAATAAACC CGTGATTATG GGGCGCCATA CCTGGGAATC AATCGGTAGG 300 

CCTTTGCCCG GCCGCAAAAA TATTATCCTC AGCAGTCAAC CCGGGACCGA TGATCGGGTT 360 

ACCTGGGTTA AATCGGTCGA CGAAGCCATC GCGGCCGCAG GTGACGTACC AGAAATCATG 420 

GTGATTGGCG GCGGACGCGT TTATGAACAG TTCTTGCCAA AAGCGCAAAA GCTTTATCTG 480 

ACGCATATCG ATGCAGAAGT GGAAGGCGAC ACCCATTTTC CGGATTACGA GCCGGATGAC 540 

TGGGAATCGG TATTCAGCGA ATTCCACGAT GCTGATGCGC AGAACTCGCA TAGCTATTCG 600 

TTCGAAATCC TCGAGCGTCG GGTGGCGGTG GCTGTGCATA AGGGATCCCC 650 

imwcowimmw) ^-trnx-hh, 

[in mizmm&mm.ntzfr<F>m.<r)mmx'fo [03 ] Mbsvii^b iT^mmomw&fg. 

[H2 ] m&imm^&^m m^mm <nm\% 




* 

(t 0 ) ) 0 0 - 1 1 9 3 0 0 ( P 2 0 0 0 - USJU 



[033 




mm co 



[JSffiBJ ¥fiU 1^8^4 0 (1 99 9. 8. 4 ) 

[ WEtmm 3 ^pffM^tOSEffl 
[fluE#)£3 3I3S 
[*IEl*l£3 
[^Fff*OKH3 



NH 2 -R, -CO-NH-R 2 -CO-NH-Y (1) 

^aa***i- . 3 

(M$g2] -*W<2) 
NH 2 -Ri-COOH (2) 
T«i3*i*fiaHfc, HRst ( 3 ) 
(3) 



[W&H1] HR«(1) 

NH 2 -R 2 -CO-NH-CH (CH 2 -SH ) -CO-X 
X-mZtlh^TI- F i+T, HRS ( 4 ) 

NH 2 -Rj -CONH-R2 -CO-NH-CH (CH 2 -SH) -CO-X (4 
) 

■C*3*i4RaBBIt*fWU £<9ffll-£g£lSlOSH »£v7V^U *# 6ft«HK ( 5 ) 
NH 2 -R, -CONH-R 2 -CO-NH-CH (CH 2 -SCN) -CO-X ( 
5) 

NH 2 -Y (6) H&iUl) 
NH 2 -R, -CO-NH-R 2 -CO-NH-Y (1) 

m. c jje#*+. r, &yR 2 \t&nv>7$y®mi imrni 3 -w&t ( 7 > 

NH 2 -R, -CO-NH-R 2 -CO-NH-Y, (7) 



R 2 Jiffiltf)7$/SffiE?iJ£i!tU Y t fcSHttfrTfc 



